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42°07'30" s T 42°07°30 CORRELATION OF MAP UNITS Ttt Tuff of Trout Creek Mountains (Miocene)--Nonwelded to densely welded KJs Schist (Lower Cretaceous and Upper Jurassic)--Weakly to strongly foliated
) / A comenditic ash-flow tuff forming simg)le cooling unit underlain by basal quartzo-feldspathic schist and gneissic schist; segregated layers of partly
& e Q v’ nonwelded air-fall tuff. Basal part of cooling unit consists of gray aligned felsic and mafic minerals range in thickness from laminae to
L Amlelope S p,-,/ 98~ / _ nonwelded tuff grading upwards into beige partly welded tuff and layers greater than 1 cm thick, the latter resemhling gneissic bands;
I : Ll i overlying dark-gray to black, crystal-rich (20-30 percent) vitrophyre 1-2 lineations common but typically poorly ucfired; foliations locally folded
f—=— - Qal Qc Qls —Holocene m thick. Densely welded upper part of tuff greenish- to bluish-gray and or contorted. Composed of strained quartz (50-70 percent), K-feldspar
= markedly crystal rich; contains 20-25 percent crystal fragments of (15-30 percent), biotite (5-10 percent; partly replaced by white mica
Goal Ql : — QUATERNARY blocky sanidine (10-20 percent), equant quartz, clinopyroxene and in places epidote, chlorite, and Fe oxide), plagioclase
— Pleistocene (including aegirene), Fe-Ti oxide, and locally fayalite and aenigmatite; (approximately 5 percent), and accessory minerals (less than 1 percent).
— ? — =7 | i includes as much as 2 percent andesitic lithic fragments. Densely Locally intruded by thin aplite and pegmatite dikes associated with
QTl ] < B welded tuff devitrified to aegirine, arfvedsonite, and felsic minerals. granitic rocks exposed about 2 km south of map area. Inferred
QTrs QTg _ [~ Pliocene Beige, lenticular, vapor-phase cavities are common within compacted protoliths for schist are clastic sedimentary rocks and minor felsic and
Tsc T s I8 far [ B pumice toward top of ash-flow tuff. Welded part of cooling unit mafic plutonic rocks. Probably equivalent to other metamorphic rocks
4/ typically forms rubbly ledge or cliff and is columnar jointed where in region that underwent regional greenschist facies metamorphism
Tsu N thick; weathers dark gray. Basal air-fall tuff white to gray, generally between latest Jurassic and middle Cretaceous time (Smith and others,
Tst well bedded and well sorted, and has maximum exposed thickness of 1971). Unit exposed only in southernmost part of map area
about 20 m. Overall unit has maximum thickness of about 95 m in
northern part of map area. Unit informally named by Rytuba and
TH McKee (1984), who report K-Ar dates of 15.9+0.3 and 15.8+0.3 Ma
for tuff; also equivalent to part of the alkali rhyolite of Jordan Meadow
of Greene §1976) and to ash-flow unit 2 of Carlton (1969). Eruption of
ash-flow tuff resulted in Pueblo caldera (Rytuba and McKee, 1984) 1 ____o_... Contact--Dashed where approximately located; queried where
it km northwest of map area : uncertain; dotted where concealed
v - Tif Intermediate flows (Miocene)--Intertonguing lava flows consisting of itrarily located contact--Locally separates subunits of the
| ) Miocene TERTIARY primarily black to gray, aphyric, platy, flow-folded, and loca%l vesicular EEETRECRETIREERELTY - Acbi l:;diymemary rocks unit (Tsu, Yl"sc?and Tst)
— Tif and autobrecciated andesite and latite. Andesite flows closely
A resemble those of the andesitic flows unit (Taf). Quartz-bearing felsic 1 m m Lake terrace wave-cut scarp--Hachures on terrace side of scarp
lava flows locally present. Flows weather to various shades of brown.
Tto Unit has a maximum thickness of about 20 m a a a_ &  Rockslide sole slide plane--Solid bubbles on slide-block side
il Tto Tuff of Oregon Canyon (Miocene)--Nonwelded to densely welded ash-flow Fault--Dashed where approximately located; queried where
Unconformity tuff forming simple cooling unit underlain by basal nonwelded air-fall e st s ¢ = uncertain; dotted where concealed. Bar and ball on
tuff. Ash-flow tuff compositionally zoned from a comenditic lower apparent downthrown side. Arrow shows direction and
: e | L__Iaf zone to a trachytic? upper zone. Lower zone consists, from base 78 B7) amount of dip; parenthetical where inferred from
J=""— Hollowgy ‘ — upwards, of white nonwelded to partly welded tuff, purplish- to bluish- geometry of tault trace
N Reseiuon— 5o Local gray, 1-m-thick vitrophyre, and light-blue-gray, platy to flaggy,
A ! Unconformity devitrified densely welded tuff. Crystal fragments in lower zone, which el T - Inferred fault—-Lineament on aerial photo. Ball and bar on
constitute about 10 percent of rock, consist of large (as much as 1 ¢cm) apparent downthrown side
Ts blocky sanidine, quartz, arfvedsonite, and clinopyroxene. Andesitic
Dicents et = — lithic fragments common (several percent) in lower zone. Products of 98,8 8,0 Fault breccia
y — CRETACEOUS pervasive devitrification in densely welded part of tuff include e
KJs | AND arfvedsonite; conspicuous beige, compacted pumice fragments are < E . Anticline—-Trace of hinge surface, showing plunge direction.
| JURASSIC coarsely crystalline and contain axial vapor-phase cavities lined with Long-dashed where approximately located; short-dashed
quartz, arfvedsonite, and K feldspar. Gradational tuff separating lower where inferred; dotted where concealed
and upper zones similar to lower zone except for presence of dark-
bluish-gray, lenticular to whispy blebs charged with Fe-Ti oxide that ¥ —_____ Syncline-Trace of hinge surface, showing plunge direction.
become more numerous and larger up section and weather rusty ‘T— Long-dashed where approximately located
brown. Upper zone of cooling unit consists of tannish- to reddish-
DESCRIPTION OF MAP UNITS brown, incipiently welded, locally highly oxidized, punky to frothy ash- > Minor syncline--Arrow shows plunge direction
] . . flow tuff; contains numerous dark-red, brown, and gray scoriaceous
Qal Younger alluvium (Holocene)--Unconsolidated to weakly consolidated, lapilli. Crystal fragments in upper zone (about 5 percent) inclnde ~— ____________________ Formline-Trace of flow surface, compaction foliation, or
generally well-bedded and well-sorted, fluviatile gravel, sand, and silt sanidine, quartz, and aegirine-augite; minor vapor-phase minerals line bedding plane in Steens Basalt (Ts), tuff of Long Ridge
deposited in major stream channels and flood plains. Locally includes vesicles. Densely welded parts of tuff locally flow folded and weather (Ttl), and sedimentary rocks (Tsu) units. Shown only in
minor slope wash and fan, eolian, and reworked lake deposits. dark bluish brown (lower zone) to orangish brown (gradational zone). Ccross sections
Thickness probably exceeds 50 m in western part of map area along Lower zone exhibits columnar jointing and commonly forms cliffs,
margin of Pueblo Valley whereas gradational tuff is only weakly jointed and forms less Strike and dip of beds and flow surfaces
. : ; prominent outcrops; upper zone typically forms a ledge less than 5 m 17
Qc Colluvium (Holocene and Pleistocene)--Unconsolidated, generally unsorted thick. Basal air-fall tuff white to tan, bedded, well sorted, and of Directly measured
and poorly bedded gravel, sand, and silt deposited chiefly as slope wash variable thickness. North of Red Mountain uppermost part of unit
and talus. Locally includes eolian and landslide deposits and alluvium. locally includes thin, poorly exposed lava flows equivalent to the 3 Approximately determined
Thickness rarely exceeds 10 m intermediate flows unit (Tif). Maximum thicknes?3 appré))l(\idmitely 100 —
. Unit infi escribed by Rytuba and McKee i i i iations i
Qls Landslide deposits (Holocene and Pleistocene)--Rock-slide, slump, and ﬂggfw}?o":;‘,ﬁ?tyeﬁa;" ]g_d ﬂ“ga?e of 16.1+ %_2 L:i for the ash-flow tuff, 45 o
debris-flow deposits composed of unconsolidated and nonbedded rock Equivalent to ash-flow tuff unit one of Carlton (1969) and to part of the A Inclinied
and soil debris. Located on or at base of steeper slopes; typically forms alkali rhyolite of Jordan Meadow of Greene (1976). ‘Ash-flow tuff
hummocky topography. Locally includes colluvium and talus. Deposits forms compound cooling unit near its source, the Washburn caldera, 30 ® Honzontal
less than 15 m thick km east of map area (Rytuba and McKee, 1984)
b Ql Lake deposits (Pleistocene)--Chiefly terrace and near-shore pluvial deposits Taf Andesitic flows (Miocene)--Medium-gray to purplish-gray, aphyric andesite
&% w near northwest corner of map area along eastern margin of Pueblo and basaltic andesite lava flows and rare, intercalated andesitic tuff
(N i il S Sy Valley. Terrace deposits composed mainly of wave-abraded breccia and rhyolitic, partly welded ash-flow tuff. Lava flows average REFERENCES CITED
B it o W gf)‘:gfg“llgg:db)eggﬂ? t‘)’:f;g’:éegngirt?‘gétﬂgg a d‘;%";’.tala]t;;r:]llyw P about 15 m in thickness and, except for thinnefi1 flows, have "
T T T A e ) » rangeward side oW wave- conspicuously platy and flow-folded interiors; flow tops and bottoms ; r . :
s | _ cut scarp. Near-shore deposits composed primarily of sand and silt; vesicrn)llar andylgcatlblly autobrecciated; textures range fr%m pilotaxitic and Baksi, A.I](., York, D.".anfl }’Vatkm]s, ?I(!? - 126;’ ‘A}gﬁg;glri]ftse% l\rlllguzniam gg’gg_‘g (r)xg, e
|5 \' gl :i"‘il_u‘]etménor eollalr; "(‘jatel;;alh U}‘;"t'bgli‘ﬂdm%ll wave-cut ts}??rlg intergranular (flow interiors) to intersertal and hyalo-ophitic (flow By tien: JoMpIs BESREPUSIce IR Al :
(| (| \ elineated on map by double-hachured line. lviaximum thickness margins); composed of plagioclase (An ) microlites, clinopyroxene, c .
Lol \ I approximately 5 m in map area. Deposited in pluvial lake that olivine, gmd FerfTi oxideF.) Cgontact with lslg_tﬁgrlying Steens Basalt (Ts) CafltOHMR-Wt-, _196%1'1'116 stéuocture zgrd str;l_tlgé(:;;r)g“?sf zz._) ;;(e)rtéﬁnsct)gtteh% ’rll"lrg;tS i?yreffs
A occupied Pueblo Valley during Pleistocene interglacial periods (Snyder locally gradational through thin zone containing some basalt and thOl!n ?111165, arney County, Oregon: s & sity, ML.S.
g(}il otltlers& 1964){ gmtdappmém:ﬁtely gggsmporango?s wrll]h Lake andesite flows or several slightly porphyritic (plagioclase) and platy ’ esis, 116 p.
) 158 1ontan deposits (snyder and others, 1564) mapped elsewhere in basaltic flows. Flows weather chocolate brown to reddish brown an opt .
! [ region by Smith (1973), and is equivalent in part to the terrace deposits mainly form slopes. Interflow ash-flow tuff layers, less than 5 m thick, Dalrymple, G-lt3-: %}979], Crltlczgll tabslg?3 f§)6r0conver51on of K-Ar ages from old to new
i of Carlton (1969) delineated on map by dash-triangle line symbol. Maximum exposed SOMEARIS. CEOIBRILN. 'y P S96mI00
[ thickness of unit about 275 m . :
| Qoal Older alluvium (Pleistocene)--Weakly to moderately consolidated, generally Evemdﬁ%if&ig{l:mffn(ggéé 32?}%1%?‘3‘2?355 O\I/l czlgtzesnz;n% the9'£(5:rt9l’?? e
rg:}_l;g;tf ?nangsﬁgégeaidg‘g}r?%ﬁfﬂethger avzl(,j ;ﬁ:‘;{r‘égﬁsgﬁé&ogsns Ts Steens Basalt (Miocene)--Light- to dark-gray porphyritic to aphyric lava flows 1 g -
chiefl in%ve%tem art of map area eLocarl? e DO VOlaEeE of olivine basalt and basaltic andesite. Flows average about 5 m thick Greene, R.C., 1976, Volcanic rocks of the McDermitt caldera, Nevada-Oregon: U.S.
alluviﬁm and COllllf\)’ e Thigkn i a); 10 m A and commonly form resistant, laterally continuous cliffs; less competent Geological Survey Open-File Report 76-753, 80 p.
: flow tops and bottoms typi((lzal¥y4very vesicular :lind locally "
: . . 1 o antobrecciated. Composed of 40-70 percent plagioclase, 20-30 percent Mankinen, E.A., Larson, E.E., Gromme, C.S., Prevot, Michel, and Coe, R.S., 1987, The
- Olderr::)l:jee;i:g;sn;zl(l:’(:filg::zgns,alr’iggfer;g}:a;jdalmoggggé)d \z;ael;]z)ilntg clinopyroxene, 7-10 percent olivine, 3-15 percent Fe-Ti oxide, and as Steens Mountain (Oregon) geomagnetic polarity transition--3. Its regional
el 1e- y g much as 15 percent glass. Conspicuous platy, zoned plagioclase significance: Journal of Geophysical Research, v. 92, no. B8, p. 8057-8076.
subordinate sand and silt; gravel clasts commonly subrounded and phenocrysts (Angg.70) s long as 4 cm that constitute as much as 50
lcr;?g;;atg%ls}? Eeéi;s)grrmtsti%fedgﬁ (z)iselrtisat]ypllgitgz c%rrenegtstl?g gﬁ&%}:tt ¥ percent of some tlows; distribution and abundance of plagioclase Minor, S.A., 1986, Stratigraphy and structure of the western Trout Creek and northern Bilk
. e e s It’ et p t of Y phenocrysts variable within individual flows, between adjacent flows, Creek Mountains, Harney County, Oregon, and Humboldt County, Nevada:
SEOIEpTOn > LRER) IOl MMESICEN 0 BEp AT S and (or) between groups of flows; phenocrysts conspicuously white on Boulder, University of Colorado, M.S. thesis, 189 p.
inferred to be older pluvial lake deposits on basis of geomorphic weathered surfaces. Less-abundant olivine phenocrysts generally
expression and relatively elevated position along margin of Pueblo associated with plagioclase as glomerocrysts. Sequences of aphyric, Rytuba, J.J., and McKee, E.H., 1984, Peralkaline ash-flow tuffs and calderas of the
Valley. Maximum thickness likely exceeds 50 m along western edge of platy to blocky, commonly coarse-grained flows present throughout McDermitt volcanic field, southeast Oregon and north-central Nevada: Journal of
map area. Locally may include some sedimentary rocks (Tsu), older unit. Other textures include diktytaxitic, ophitic, subophitic, Geophysical Research, v. 89, no. B10, p. 8616-8628.
gravel deposits (QTg), and alluvium (Qal) intergranular, and intersertal. Vesicles locally filled with calcite,
T c 1d " . > Pli Mi 2)-Moderatel zeolites, and (or) clays. Unit includes very rare interbeds less than 2 m Rytuba, J.J., Minor, S.A., and McKee, E.H., 1981, Geology of the Whitehorse caldera and
QTg ravel deposits (Pleistocene?, Pliocene, and Miocene?)--Moderately thick of tuff and tuffaceous sedimentary rocks. Unit has maximum caldera-fill deposits, Malheur County, Oregon: U.S. Geological Survey Open-File
consolidated, weakly bedded to well-bedded, poorly sorted gravel and exposed thickness of about 500 m. Unit correlated on basis of similar Report 81-1092, 19 p.
subordinate cobbles, sand, and silt; in places includes reworked clasts lithology and magnetostratigraphy (Minor, 1986; Mankinen and others,
from C(c)lr.lgflomerate (ITSC)“‘.H ur;der ﬁ'lqg sledu;%r'xltlaryigcks. dR:;]l_‘Cl well 1987) with the Steens Basalt. Type section of Steens Basalt, about 60 Smith, J.G., 1973, Geologic map of the Duffer Peak quadrangle, Humboldt County,
:fg;‘t)éfn > z?rrtlgi %‘:‘:; ):;r?a :Egl’o woi;igglzgeztseperlip?'ieralct?)tsvegtefn {]le?lk km to the north, has a recalculated age (Dalrymple, 1979) of 15.5 Ma Nevada: U.S. Geological Survey Miscellaneous Geologic Investigations Map I-606,
of Trout Creek Mountains. Gravel inferred to be ancient basin fill ?f;g%o&?tnu?lriig;gil/ giggsgzr%fdl% ig&ée;?ﬁlﬁ%iggu?%?baﬁi QEIeeS seaf 000
g/?po_snted n}?lrll(]y D a a%r(;gs, pedxmefn .t1§’ tilln dﬁlluwal_ fans. because of ages of overlying dated tuffs (Tto, Ttt, and Ttl) Smith, J.G., McKee, E.H., and Tatlock, D.B., 1971, Mesozoic granitic rocks in northwestern
aJt(kl]mum the fn S gy oRee Ewestol Tagis anELTi Nevada; a link between the Sierra Nevada and Idaho batholiths: Geological Society
SNCHmpaTEOME Aok of America Bulletin, v. 82, no. 10, p. 2933-2944.
QTrs Rocksé:ﬁg ;:spe?isg? lggés(tgsggizh ]:g(f’ﬁgfé rasnl((l) r?;;zzegiigﬂgréﬁ?}s,lide Snyder, C.T., Hardman, George, and Zdenek, F.F., 1964, Pleistocene lakes in the Great
blocks of ash-flow tuff (Ttl, Ttt, and Tto) partly enclosed in matrix of Baslm.1 lyb%o%ggloglca Survey Miscellaneous Geologic Investigations Map 1-416,
fractured and pulverized tuff. Individual deposits, which have average SE 0 TR L
thickness of approximately 100 m, form hummocky topography and are
located downslope of fault blocks in ash-flow-tuff units; slide blocks
commonly dip downslope. Slide blocks inferred to have slid along
basal nonwelded-tuff layers of ash-flow sheets
' \\ Tsu Sedimentary rocks, undifferentiated (Miocene)--Tuffaceous sedimentary
= \L\ QTg — rocks and conglomerate. May locally include thin outliers of tuff of
: ‘u'\‘;k =% Whitehorse Creek (Ttw) in lower part of conglomerate. Sedimentary 118°30"
B AN RN rocks undifferentiated where poorly exposed. Locally divided into: TALVORD ]
5000~
Tsc Conglomerate--Conglomerate and minor lenticular interbeds of sandstone, SR 5 l
siltstone, and tuff. Conglomerate generally weakly stratified, clast- \
supported, and very poorly sorted with a matrix of sand, silt, and clay. \
Clasts consist mainly of subangular to subrounded boulders, cobbles,
A and pebbles locally derived from Steens Basalt (Ts) and welded ash- \
Ak flow tuff (Tto, Ttt, and Ttl). Local sedimentary structures include \
crossbeds and scour channels. Typically thin gray to white air-fall tuff
and reworked tuff present in finer grained parts of unit. Basal part, \
which is gradational with underlying tuffaceous sequence, characterized \
by an increase in number and thickness of tuffaceous interbeds.
Conglomerate generally concealed by thin surficial colluvial deposits \
(unmapped) containing abundant, conspicuous lag boulders and
cobbles from the conglomerate. Unit probably deposited primarily as \
syntectonic colluvial and alluvial wedges at the base of large \
! NSRS paleoscarps along major faults, and thus likely contains numerous local, \
ERN A { minor, intraformational angular unconformities. Thickness locally
1o > L\ exceeds 1.3 km \
”N\,‘NN§ \ DA\ S Ttw Tuff of Whitehorse Creek--Light-tan to grayish-brown, nonwelded to o) \\éﬁl}i}%ﬁN\
A~ \e\z AT A incipiently welded ash-flow tuff; composed chiefly of ash and 7 2
1) s ot AR subordinate sanidine and lithic fragments. Locally contains \
5 AN ( discontinuous pebbly layers less than 20 cm thick of locally derived ° . \
lithic fragments that are parallel to bedding. Upper, weakly welded 3
part forms cavernous cliffs and weathers tannish orange. Exgosed only =3 \
in Als Canyon in southwest part of map area, where unit is about 15 m 4 \
thick and is intercalated witﬁ lower part of conglomerate unit (Tsc). e\
I Correlated with the tuff of Whitehorse Creek (Rytuba and others, Bl
‘ 1981) on basis of lithologic and chemical similarites. Eruption of tuff 42200 — = ~ . \ \McDermutt
W C - about 15 Ma resulted in formation of Whitehorse caldera 10 km 2 Wl
IR EL £ northeast of quadrangle Eo
W e} §
> Tst Tuffaceous sedimentary rocks--White, tan, or pale grayish yellow, punky, o
! ‘ very fine grained to fine-grained tuffaceous sedimentary rocks and =
A interbedded tuff. Sedimentary rocks well bedded, well sorted, and
Al generally lack sedimentary structures; chiefly composed of reworked
\ vitric ash and grains of quartz and feldspar; clay is locally abundant.
N { Subordinate, conspicuously gray vitric tuff forms 3-6-cm-thick
interbeds. Unit generally forms subdued topography and has a
Sy maximum observed thickness of about 170 m. Unit may be at least
partly correlative with the Trout Creek Formation, which was deposited
[ 15.3-13.4 Ma on basis of K-Ar ages of associated volcanic rocks at type
section less than 10 km north of map area (Evernden and James, 1964;
B Rytuba and others, 1981)
‘ )
S \\%) l, g Ttl Tuff of Long Ridge (Miocene)--Nonwelded to densely welded ash-flow tuff - a ’
e forming simple cooling unit underlain by basal nonwelded air-fall tuff. l
Ash-flow tuff compositionally zoned into a lower aphyric comenditic 5
\ zone and thicker upper crystal-rich rhyolitic zone. Lower zone consists I
of white nonwelded tuff grading upwards into a 3-m-thick, purplish- to § I !
) greenish-gray vitrophyre and overlying light bluish- to greenish-gray, Y
platy, devitrified weldyed tuff. Gradational tuff separating lower and Oroyada
upper zones characterized by either transitional purplish-green crystal- —
bearing tuff or thin interstratified greenish-gray aphyric and brown §
crystal-rich tuff. Upper zone is dark-purplish-brown, flaggy, devitrified, !
densely to partly welded tuff containing distinctive lenticular to whispy, o ]
dark-brown blebs of oxidized tuff. Crystal fragments increase in o , 5
abundance upwards from less than 1 percent near base to 10 percent A
near top and consist, in order of decreasing abundance, of alkali 41°30° —
feldspar, clinopyroxene, fayalite, and Fe-Ti oxide. Devitrification J
products include arfvedsonite and aegerine; crystals coarsen upwards. \
Compaction foliations well defined by beige, coarsely crystalline, — _@_
flattened pumice; vapor-Phase cavities concentrated along compacted ﬁ
umice. Welded parts of tuff locally flow folded; stretched and
ineated rumice visible on platy cleavage surfaces. Cooling unit
4 commonly capped by several meters of light-pinkish-orange, finely
\ L 'Q vesicular tuff. Welded part of tuff forms columnar-jointed cliffs and
2 \ D A \ g weathers dark bluish brown (lower zone) to dark brown (upper zone).
\Tf,‘l e \ ; Basal air-fall tuff (10-20 m thick) consists of white, gray, and
LY + l\[s il GallTst A . conspicuous brick-red, well-sorted, bedded, pumice-lapilli tuff.
42°00" Pan WRASS: AN - AARON TS S 4l TN 42°00° Maximum thickness of unit about 200 m near southeast corner of map
Geology mapped by S.A. Minor, 1982-83 and 1987; D.B. Vander Meulen, area. Ash-flow tuff equivalent to member 5 of the tuff of Long Ridge : :
3 —_— of Rytuba and McKee (1984), which forms a composite sheet elsewhere
118°30 1982-83; and J.J. Rytuba and T.L. Vercoutere, 1982 118°22°30 in region. Member 5, whose eruption resulted in the Long Ridge
caldera 20 km east of map area, ﬁas yielded K-Ar dates of 15.8+0.5 Ma INDEX MAP
and 16.0+0.4 Ma (Rytuba and McKee, 1984). Also equivalent to part
of the alkali rhyolite of Jordan Meadow of Greene (1976) and to ash-
SCALE 1:24 000 flow unit 3 of Carlton (1969)
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